In this talk we will describe a string solution which contains a self-dual (instantonic) metric and study its properties.
Asymptotically Locally Euclidean (ALE) Instantons have played a fundamental role in Euclidean Quantum (Super)-Gravity [1] . Their contribution to the formation of a gravitino condensate may trigger dynamical supersymmetry breaking [2, 3] . The purpose of this talk is twofold. The first is to promote ALE instantons to fullfledge solutions to the heterotic string equations of motion. The second is to study the geometrical properties of the simplest among them, an Eguchi-Hanson instanton coupled to a gauge instanton through the "standard embedding". This investigation is propaedeutical to a saddle-point evaluation of instanton dominated Green functions in the low-energy effective supergravity arising from the heterotic string compactified to D=4 [4] . Non trivial supersymmetric solutions of the lowest order (in α ′ ) equations of motion may be found setting to zero the fermion fields together with their supersymmetric variations. A supersymmetric ansatz for the solution is given by [5] :
where F µν is the field-strength of the gauge fields A µ , H µνρ is the (modified) fieldstrength of the antisymmetric tensor B µν and g µν is a self-dual metric. The generalized spin-connection with torsion Ω ab µ+ deriving from (1) is self-dual. (1) must be supplemented with the Bianchi identity:
To simplify matters it is convenient to impose the "standard embedding" of the gauge connection in the SU(2) spin group: A = Ω − . There are two options.
The first has been considered in [5] and leads to conformally flat axionic instantons.
We would like to concentrate on the other, i.e.
, whose consistency requires a constant dilaton and a vanishing torsion [4] . In this case, (1) is completely specified by the choice of a self-dual metric g µν .
An interesting class of self-dual metrics is given by the GibbonsHawking multi-center (GHMC) ansatz [1] :
with ∇V = ∇ × ω and V ( x) = ǫ + 2m (2)/Γ holonomy and deserve to be considered as non-compact Calabi-Yau manifold of complex dimension two [6] .
The non-linear σ-model describing the propagation of the heterotic string on ALE instantons with the standard embedding is left-right symmetric and admits N = (4, 4) supersymmetry [7] . The corresponding β-functions vanish to all orders [7] thus the lowest order ALE solutions receive no radiative corrections in α ′ . Indeed, at the singular point of the moduli space where ALE instantons coincide with algebraic varieties, string propagation is governed by a | C 2 /Γ orbifold conformal field theory [6] .
We now turn to describe some geometrical properties of the heterotic solution based on the EH (Eguchi-Hanson) instanton [1] :
To remove the bolt singularity at r = a, we change the radial variable to u = r 1 − ( a r ) 4 and identify antipodal points. The EH instanton has an S 3 /Z 2 boundary and admits an SU(2) R ⊗ U(1) L isometry group. Its Euler characteristic χ is two and its Hirzebruch signature τ = b + 2 − b − 2 is one. Exploiting the global righthanded supersymmetry generated by the covariantly constant spinorǭ, the two (left-handed) gravitino zero-modes on EH may be expressed in terms of the closed self-dual two-form [3] . These zero-modes are generated by the broken global lefthanded supersymmetry with parameter η = uη 0 (η 0 = iσ 0ǭ ): ψ µ = D µ η − As is well known the bosonic zero-modes are related to the collective coordinate of the heterotic EH background. Thanks to the cancellation of the non-zero-mode functional determinants, the evaluation of the relevant correlation functions reduces to an integration of zero-modes of the fermi fields over the finite-dimensional moduli space of the heterotic EH instanton. In [4] the saddle-point approximation is performed and the consistency of the result with Ward identities of a properly defined global supersymmetry is checked. The interpretation in terms of condensates as well as the relation to topological amplitudes in string theory and to topological field theories [8] is under investigation [4] .
